The density and surface tension of the ionic liquid (IL) [C 2 (T b ), at hypothetical normal boiling point was estimated, respectively. According to the interstice model, the thermal expansion coefficient of the IL was calculated and in comparison with experimental value, it is in good agreement.In terms of semiempirical method, physicochemical properties molecular volume Vm, parachor P, surface tension γ, thermal expansion coefficients α, of the homologue of [C n mim][SCN] (n = 3, 4) were predicted.
Introduction
L. Alonso (2008, 270, 97-102) and U. Doman´ ska (2007, 259, (173) (174) (175) (176) (177) (178) (179) reported that Ionic liquids (ILs) are a novel class of chemical compounds which present the prospective of "designer solvents" since their physicochemical properties can be fine tuned by a judicious choice of the cation and anion.With their specific properties like negligible vapour pressure at room temperature and high solvating capacity for inorganic, organic and organometallic compounds, they can be designed to have a particular set of physico-chemical properties and thus can be designed for a particular application. Recently, there is a developing trend in literature toward estimation of physicochemical properties for ILs, which is to be commended because it provides valuable insight into the origins of the behavior of materials. In order to adapt to this trend better,this paper reports the following: 
Experimental
The origins of the chemicals [C 2 mim][SCN] (CAS, Merck, Germany > 98%); The density of the sample was measured with an Anton Paar DMA 4500 oscillating U-tube densitometer. The temperature in the cell was regulated to 0.01 K with a solid state thermostat. The apparatus was calibrated daily with dry air and double distilled freshly degassed water and cleaned with absolute ethyl alcohol, followed by drying using air. Using the tensiometer of the forced bubble method, the surface tension of water was measured from (298.15 to 338.15) 0.05 K and was in good agreement with literature within the experimental error. After being dried in an oven, the surface tension of the IL was measured by the same method under dry argon in the same temperature range.
Results and Discussion
The measured density and of the 1-ethyl-3-methylimidazolium thiocyanate Ionic Liquids are listed in Table 1 , respectively.
Empirical density equation and estimating the volumetric properties of the homologous series of ILs
The experimental values of ln   
The slope of the empirical equation is the experimental value of α for the IL, that is, α (exp.) = 5.46·10 -4 K -1 .
The molecular volume, Vm, is the sum of cation and anion volume and may be calculated using eq 2:
where M is molar mass (141.15 g·mol -1 ) and N is Avogadro's constant. Using eq 2, Vm = 0.2099 nm 3 for IL was obtained from the density value at 298.15 K.
According Tong, J., Liu (2008, 112, 4381-4386) and Fang (2008, 112, 7499-7505) , the contribution to the molecular volume per methylene (1-alkyl-3-methylimidazolium α-aminopropionic acid salt) (n = 2, 3, 4, 5, 6), which is in excellent agreement with a mean contribution of 0.0275 nm 3 obtained by Glasser (2004, 421, 87-93) Table 2 .
The values of γ obtained at different temperature have been fitted against T by least-squares to a linear equation (see Figure 2) . The correlation coefficient is 0.997 and the standard deviation is 0.07 mJ·m -2 for the fitting. From the slope of the fitted line, the surface excess entropy, Sa, could be obtained, that is, Sa = -(
In addition, the surface excess energy likewise may be obtained from the surface tension measured in According to Glasser's semiempirical relation (2004, 421, 87-93) , the standard entropy for ILs, S 0 , can be calculated applying the following equation:
Using eq 3, the calculated values of S 0 for the homologous series [C n mim][ SCN] (n = 2, 3, 4, 5, 6) were obtained and listed in Table 2 .
The values of lattice energy for the homologous series [C n mim][SCN], U POT , may be estimated using eq 4:
where M is molar mass. The calculated results are listed in Table 2 . From Table 2 , it follows that the highest value, U POT = 498.6 kJ·mol -1 , of [C 2 mim][SCN] is much smaller than the value of fused salts, for example, U POT = 613 kJ·mol -1 for the fused CsI, which possesses the lowest lattice energy among alkali halides. The low lattice energy is the underlying reason for forming an IL at room temperature.
Predicting Vaporization Enthalpies for [C 2 mim][SCN]
Kabo and colleagues (2006, 110, (7303) (7304) (7305) (7306) ). The critical temperature, T c , of the ILs wasestimated using the Eo¨tvo¨s equation (1976, 3rd ed): . This value most closely approaches those of the majority of materials which exhibit (10 to 15)% volume expansion in the process from the solid to the liquid state. The volume of ionic liquid, V, consists of the inherent volume, Vi, and the total volume of the all interstices, Σν = 2Nν; that is V = Vi + 2Nν (9) If the expansion of IL volume only results from the expansion of the interstices when temperature increases, then calculation expression of α was derived from the interstice model
Interstice Model for Ionic Liquid
The value of α (calculated) = 6.2·10 -4 K -1 at 298.15 K, and that of α (experimental) = 5.46·10 -4 K -1
; that is, α (calculated) was compared with the experimental one.
Surface Tension of [Cnmim][SCN] Predicted by Parachor
Though the parachor, P, is a relatively old concept that relates the surface tension (γ) and density (ρ) of a substance using eq 11, Deetlefs, et al. (2006, 8, 642-649) pointed out that it is a remarkably useful tool to predict physicochemical properties of ILs.
where M is molar mass and. According to equation (11), the experimental values of the parachor of [C 2 mim][SCN], P = 348.5 at T = 298.15 K, was obtained.Considering the methylene (-CH 2 -) group in the alkyl chains of the imidazolum-based ionic liquids has almost the same chemical environment, Tong' group (2008, 112, 4381-4386) have put forward the semiempirical method of predicting P of the ILs that is an experimental value of parachor for a compound of the homologue of ILs plus the contributions of per methylene (-CH 2 -) to parachor. Comparing the predicted and experimental thermal expansion coefficients at 298.15 K, the estimation and prediction values of interstice fractions, Σν/V, are in the range of (6 to 21) % for all ILs [C n mim][SCN] (n = 2, 3, 4,) at 298.15 K; these values are in good agreement with the values of volume expansion resulting in the process from a solid to a liquid state for the majority of materials which exhibit (10 to 15) %. This means that the interstice model is reasonable, and the interstice model theory can be applied to calculate the thermal expansion coefficient of imidazolium-based ILs.
Conclusions
The density and surface tension of the IL , were estimated by extrapolation, respectively. In terms of Glasser's theory, the standard molar entropy, S 0 (298K) = 291.1 J·K·mol 
